Electrocardiographic responses to carbon monoxide and cyanide in the conscious rat.
Carbon monoxide (CO) and cyanide (CN), commonly found in exhaust fumes and smoke, act as hypoxic agents in eliciting morbid and lethal effects. This study explored the effects of these two toxicants on the ECG in a controlled and well-characterized animal model. Levine-prepared awake female rats were treated with 1500 and 2400 ppm CO for 90 min, CN at 4 mg/kg, or 1500 ppm CO plus 4 mg/kg CN. As in past studies, CO initially induced hyperglycemia and many-fold increases in blood lactate concentration, and rebound increases in blood glucose during recovery. CN produced hyperglycemia, however, there was no glucose rebound, nor was there a significant increase in lactate. CN plus 1500 ppm CO produced glucose changes similar to that of CO alone. CO exposure also induced hypothermia and hypotension, while CN produced little change in these parameters. CO increased heart rate, while CN tended to decrease heart rate. PR interval was increased significantly 4.5-17.0 ms by exposure to CO, with or without combination with CN, while CN alone produced minimal change in the PR interval. QT interval was increased up to 20 ms by exposure to CO, with or without combination with CN. CN alone produced no change in the QT interval. T wave duration was increased up to 22.5 ms by exposure to 1500 ppm CO, with or without combination with CN. CN alone produced minimal changes in T wave duration. There were no changes in duration of the (Q)RS complex or of the R wave. QT interval lengthening was positively correlated with the decrease in systolic blood pressure (0-30 min, r = 0.657, P < 0.05; 0-60 min, r = 0.704, P < 0.05). Hypothermia was correlated with increase in lactate concentration (r = 0.73, P < 0.05) and with decrease in blood pressure (r = 0.69, P < 0.05). No correlation between body temperature and QT interval was observed. The results indicate that CO at the concentrations used in the Levine-prepared rat has major effects on the ECG in slowing AV conduction and ventricular repolarization. In contrast, CN at 4 mg/dl has little or no effect on either conduction or repolarization in this animal model. These findings are discussed in light of past animal and human studies.